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Suininiiry 

Ci»\nAN. J (i. A; C’liwisioi'iii.L. D. (', (IRW) A roili.’sa'ipiioii ul' ihi- Au'.lMli.in l.uceni- I'us^il iniiiiitcoivli'ilini 
l’i'li’iviwiiiitip\i\ i \ ilnin.ii-i rt//! Pi.'li.'rin:inni;ii.L'iiL’) livii\. K. Snr. S \ii\l. 123(2). (> 1-67. .1 1 Mjy. 

Till' lossil moiioi-dtylL'ilim Hcimihiiiiiiopsis Cnimm rl ill. was knawri inoviuiislv i>iil.v ('inin a 

sinyk' iiiL'imiplL’lc miiiiiiiiiriiaj Il'uI (riMii Ills' Nils' II L.'ns H iilThs' Alljils’ss'il Ciidl .Mills' lussil ils'piisit. Vii'tiil'lii. 
Ills' is'sopiiilion III' tliis'c aildiiimial leal inipie.ssiims willi euliels's Irum (he Nile I Mesophyll and Nils II l.sns U 
Isnss's III Aiipls'ssa ulls'ws tor die nnisiidmenl of ihe original dess'ripiioii lo insliidc ills' leaf aps.\ and s'sliiiuaes 
Ilf sirs' and sillisulnr variahilily. 1‘hs leaiss iia' soiillriiis'd as asiildniiiiolis. willi iisuniiiliils' apis’ss and a slioi'l 
drip tip. Tils' ass'fiilnss.s of the nnusaul marginal vsnalion in Fricniiimiiiopsis as an idcniil'ying Is’ainrs is also 
ilissiisssd. Ill iiddiimii. ills siiiniaiii are hiasliypariisylis .ind anipliihrasliyparasyiie. railier Ilian anoinosyiis, us 
ivpoilsd prs\ions|y, 

Kl.'i Unnns; I'rlri'ilKiimiiipsis (ing/r'Ki/r'ni/.i. nionosiilylsdon. niasrolossil. liosens Anglsssa, Visloiia. 
Aiisl mini. 



liitiriKliK'lioii 

Ills' lussil iiel-\L'iiiesl iiUiiiuCuiyledun Pftci'- 
imiiii\iiip\i\ iii\)’li‘SfiU‘ii\iK runraii c/ ai i.s known 
Irum a parluil mumiiiilicd leal resuvered Iruiii Sile II 
Ls'iis B al ills' Als'oa Angls'seu localily in Visloria 
(.3R" 2.N' S. I 2X’ H; Fig. I) in a Laic Vliddle 
f'dicsns lussilileruiis slay Iciis (Conran <'/ iil, Idy4), 
TIh' goology of this deposii has heen dessrihed by 
Clirislophs'l <7 III. I lySV). ,Siibsa|iis’nl cxaniiiialion of 
ilic sollL'slioiis of fossilised leaf s'ompie.ssion.s held al 
Ills' Universily of Adelaide Uotaiiy iX'paflhieiit 
palaeoboUiny eolleelion (ADL!) icvealcd Ihe 
pieseiiL'c of an additional three speeimeiis ret'enible 
10 ihis laxoii; two IVoni ihc Site II Lens R and one 
IVoni the .Site I Mesophyll Lens. All of these 
specimens showed eiilieiilar preservation, and |Wu 
were more or less eomplele leaves. This enables the 
aiiiendrnenl o| the description for l‘. Lins’k‘U‘iii'ii.\i.\ lo 
include ini'ornialion about the leaf apex and lo verify 
aiid/oi ex(iaiKl Ihe range of vai'ialion seen in the 
archileeliiral anri ciilisidar fealnres iiseil to deline the 
taxon. y\s Ihe specimens were from a number of 
dtlferem lenses from (he original, it also allows for 
lurlher eommeni on Ihe naliire of Ihe eomininiilies in 
which /'. iiiif’lt"it‘iitki.<ii.i: occurred. 

Materials anil Melliods 

Fossil lamina fraginenis were removs'd from the 



I V|'.i(iim.'ia III ttiii.iny. ihc I iiivi-f.n.v ul Aili'laiili.' Au'.ii',il/a 
'■'(HD. 




Fig. I. Vlap showaig die loealily of I he .Angelsea deposii 
derived from Chrislopliel rl iil. ( t9S71. 





RiiDiiscRinios f)i' i‘rri i(MA\'i\'ioi’sis 



t'(>nipivNMiiiiv (n;ii.crali-'tl in hoi l‘if vv/v 1 1 -O’ lo 
R'liiovc any nicsophyll. uiul ihc rumaininy ciilii-'uliir 
matoi'inl doancil ami pivparod by Ihe inellioils of 
C’hrislophi'l & l.ys (l‘>S(i), l.ual cuniprossiori and 
uilii.lc voikIkts ol lhc taxa were deposiled al ADLT 
Moiinied enlieles were examined and phouigciiphcil 
under Nomarski dil'Cerentiul inierfercnee eunlrasl 
oplies iineioseopy using a Zeiss pholomieroset)pe 
Leal' morphology, venation arehileelnre ano 
epidermal eells and enlieles were describee 
rollowing ihe erileria ouilined by Dileher i 1974). 
Wilkinson (1979), Conover (I9S3. 1991), and 
Baranova (1992), l.eal' si/e class and rainforesl, 
elassilicalion I'ollows Ihiil ol' Webb ( I959|. 

S.vsteinalics 

I he deseiipiion I'ormai follows dial of t’onran et 
III.. (1994). Speeimen miiiibers refer lo die Al)L 
palaeoboianieal eolleeiion 
Siiperorder; Order Iviliallae: lalildes 
r-aniily iiu fihie leiHs nil. Pelermann- 

laeeae lliileh vt Smilaeaeeae 
Vein. 



Genus l‘i'U‘niuiiiiii<ii>>.h Conran ft nl 

Type species: Pi‘n‘iviiiiiiiii>i>\is i/ne/i'.iedtvi.vi.v Con- 
ran ('/ III. 

Pfli'nmwiiiot'.'ns Conral) <7 <tl, 
lin i.scd ilcsi ripliaii 

Leaf simple, enlire. symmeirieal; shape ovaie- 
elliplical: size nolophyll-nicsophyll; apex tapering, 
acLiininale-allenuale with short diip-lip. base acule. 
lapci'ing inio a petiole, Venaiion acrodromous with 
seven primary veins ( midrib plus .3 sets of |taiied (list 
order laterals), die inner three noticeably stronger, all 
veins weakening markedly towards leaf apex. Midrib 
straight. .Secondary veins solitary, curved, more or 
less regularly spaced between pi'imai'ies. tm- 
bfancheil, emerging bas.illy from primary veins at a 
low angle ll.‘'-2()' i ahtwe petiole. Intersecondaries 
few. simple. Tertiary veins random reliciilale- 
branched percunent with e.xtcinal lotiping li’om 
marginal primaries ami seconilaries. .Sub-margmal 
rinibrial vein present, with small dicraeoid (Y- 
shaped) veinicts along its lengih extending oulwaids 
tow'ard.s’ margin (Tig. ,3) Areoles indistinct with free- 




I ig. Veiialioii detail shnwing dicraeoid marginal immciniig. A, Site (I Lens d 2n(lt1 thnlulype). B. Site It l.cns B 4I)S7 
upper. .Seale bars = 2 inin. 



J, 'i < ONkAN vV I), r. ( (lklSIOt’l)l!l 



hriini'liL'il Vein civliiiLK- l.oiivos livposioninli^ 
■iloiii.ilii svatlviud, Icwl with cpiileniii^. orit'iiliillon 
ntnilom: siniiiul;i1 n)m|ilev biaeltvpiiiiiLyliv. 

snnu'linii’s ainphilnuvlivpiiravviiv Fig. 4F). 

AhiiMiil nuii-sluinulal evils vviih straiglii lu simiiitly 
OUiei’d upticlinill Walls; ailnXial veils sliglilly siiiallvr 
willi siraighl III niodcnilvly ciirvvil iinlivlinal walls; 
all iuai-s(nm;nnl pcrivUiial walls W'iihuiii nriui- 
itiL'MiaiKin. Trivhuines. irivhontc liases and liy 
il.ilhi nil's ahsi'iii 

iWfilcMutcini^ Coimiii ri ul. 

(FIGS 2-4) 

I'J'sl, I\'U C itniaii ci 

<>/ . Iiii. .1 ri S,i. 155 SI(i S27 (I'.hj4i. 

Mllh'IUll 

Ih'lafvi'i''. 2(i()U,'\ (I'lg. ,^A). Sik' II Lens li. 

Alena npeii eut vnal mine, .^^glesva. Vie . t>. C 
( lni'tiitpht l i.d Ntn. I‘IS7.. 

/vnppc i: Iciilielv s|iveilliviis) ,AUli 2W)i)H it 2A0UC 
iKigs 4A. H), Site II Le'iis B. Aleoa npen eiii voal 
mine Anglesca Vie.. l>. C. ChriMtiphrl s.ii.. Nuv. 
I VS7, 

Ollitr iiiiilcntil c‘\Liiniiu'(l'. .APU Mono I d igs 2C, 
4r-.. [4. .Site I Mesopliyll I .ciis. Alena open eiil enal 
niiiie. Aiiglesea. Vie.. /). C. ('hris/niilu’l Niiw 
l‘>K7: Al)l.' 40K7 d igs 2A, 4G. Pi. Sile II I viis 

B. A\lvna upon vnl vnal mine. Aiigivsva, Viv.. C 
Cliri\U>i>lwl yii.. Nov. iy«7; ADU 40SS (Fig 2B), 
Site If I..CHS B, .Mena open eut eoal mine. Angle'sea. 
Vie . I). ( hrisiti/ihi'l s n.. Nov. I4S7; ADU 41. '’2 

(Figs 21), 4fi. H). Klienaecae l.ens, /Mena eipen em 
enal iiiiiiv, Aiiglesea, Vie.. /). f, ( hrislojihcl 
Nov. IVS7. 

ilt'ynpiiim 

Leal iivale-e'llipiie al leasi I2-LX..5 ein long and 
•V.5 -.S..5 em wide. Apev aeiinimalc-alieiuiale vviili ,i 
shnri drip-lip; apie.d angle 22-24' . Base aeiile. basal 
angle .S5-7(L. laperiiig iiilo a pvlii.'le. Lpidermai evil 
walls of liolh siidaves einved lo straighl, .illliougli 
llie alraxial cells die ge'iierally larger and more 
simngly curved. Ahaxial epidermal eells 1 15-40 
l.d-Z-S pm. mean 2.5 k 21 pm); adiixial veils 12-25 .\ 
I.V22 pm (mean 20 \ 15 pmi, (jiiard eells .22-.iH x 7 
III pm (mean 34 x o pm), siiimaial apcruires 1.5- LS x 
7 III pm (mean 17 x S pm). 

Diseussinn 

Given ihe present stale nl I'lux in moiioeoiyledon 
elassiliealion due lo lealignmenl.s sieminiiig from 



molecular svi)ueiKiiig, (he plaeemenl ol Ihe Pelerni 
anniaee.ie and us alleged allies is i|uesiionalile. 
beyoiul its alloeaiion lo die l.iliauae. I.iliales 
possibly near the Smllaeaee.ac ((.'base e) ill. iyo5;i b) 
The new fossils hoth sup|ioH llic leeognilion ol II 
iiii^I(‘.\i'lU'iisi.\ as a taxon distinel from lh‘trniuiwini 
and ennlnm Ihe ohsei sstoon hy Coman ci ill. (I‘)i)4/ 
thal die leaves were probably aeroilromoii.s. Thi- 
preeise ntmire of Ihe veiialion sea;n in (licsv nel 
veiiieil mi.tnueols is al.so nnvlei icvievv. wilh I’ulv 
I |u')|, |i)0() I'crerring to the aviodromoiis iiuilitplc 
primary veins described by Conovci (lO.S.)) us 
represeming, at le:is( in Kiiiiiiioiiiiiii Muiuh iis ,1. K. A: 
G loisi., a Irue hruehidodroinous lirsl I'ldci 
veiuilioii pal tern .Nevertheless, the presence in all of 
the l‘t'i<TiiHiiiiiiiiii\i.\ fossils of elear aeroilronions 
seeond oitlei vciiaiioii supporls the aemdromou.i 
i‘LissilTe:i(ion of (he primaiv veiiaiion bv f'oiiraii n 
III. I l‘kl4l. The marginal veiiiilion .seen in die fossil.s 
IS both it gener.il fetanre and one apparenily iinajue 
atiioiigsi die nel-veincd nuinoeois. The diet avoid free 
veinleis extending oti( Iroin the sub mnrginal fim- 
brial vein are also pot I'ouiid m any ulher inembers o( 
lliis group, and could be a useful ehtinitler lor Ihe 
ideniilieaiioii of iVagmeiilai y I'cin iiiiiimii'iisl.s 
remains. 

rhere is simil.ir v.irialioii in the s(oinai;il 
elassilivaOoii oflliese nel veined l.iliaiiae. Allliongli 
Tomlinson it Ayen.sii (|d(S9), Oahlgivn cV Clifford 
I l'.)X2i. Dahlgren cl ill. ( l‘)K5). (’onovei ( I Wl ) and 
Conian cl ul. (lOOd) variously deseribe the eitlieles 
of most noi-veipvd laxa as anoinoevrie (ineluding 
Siiiihi.i, Pciciiiiaitnici .ind f‘cicriii<iiiiiii>i>.si.s), Gopal 
& l<a/a (iyy2) voiisidercd SiinUi.v Ui he pre- 
donhnanilv p;iraeytie and ■•irieyiie" Siehhins & 
Khnsli I lyfil ) regarded (he siomaial complex in the 
inunoiots |o be a sitible. Uixoiioinieally uselul 
lealure, allhough Tomlmsoii (1474) argued dial Ti 
should only be used in eoiijnnenon with oiliei 
morphological cliaraeiei isites. Dilehei (1471) iib- 
scived ihiii die siomatal complex was generally 
iiniil’leeled hy (he environment, alihougli several 
tliffereiii types eoiild comeiimes he found 'Ui Ihv 
''ante leal. This vundilion. alihougli rare i Baranova 
|i)')2), IS known for the net-veincil monoeoi 
I .>iii.\t iircii iviiitii l^r it Burk, vvhieh has paiaeviie 
anisoeyiie anil siaiiroeyiie Mumata m addilion lo die 
more eonnnon anumueyiie paiicrn (t.lpadhyay I'IX7|, 
As il is not possible lo sUidy ibc ontogeny of (he 
stomata in t'l'iciiiiniinhiinis, cells associaled w illi die 
siomatal complex can only be classified pre- 
doimiianil) into pallern.s eorrespoiKling lo f)ilehei 's 
(|h74) liraehyparaeylie anti ampliibraehypaiaeylic 
types I Fig. 4F). This is a eorreelion (o the previous 
repori by Conran cl ill. 1 iy‘)4i lhal Ihe slomala were' 
aiiomocylie Unlorltinalelv. these fealnie.s do iiol m 
ihcnisi'lvcs help to relate l'crcniiinwii>i>.<:i\ moiv 
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-J Ertirnuiiiiiwp\i\ iiiiulc\iuiii\is allall•^ -.how ini! hrudiypimccyliL (Br> ;iikI tmipliihrucliypaiacvlic lABr) sioniala 
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.1 (j i'ONkAN ill) I . riiRisropnii. 



Hj 

L'lovcly t'> nlhur members dI iho nel-voincd IJliiinao. 
as no oiher laxa have been rceoiJcd w'illi ihcse 
sinmiital (yivcs 

Hie aOililmiial speeimens Iri'iii Ihe libenaeeue ainl 
Mesophyll lens wnut Oinslupliel e/ ol. ( t'JS7) are 
imfu'iliiiil, as llieir presciiee implies a wider hahiiai 
ranee I'or l\‘h niHinniuptis. Tins is based iin the low 
paralasi'ii iiverlap helweeii (lie Site I and Site II 
lenses, Ibe Mesophyll Lens dominated bv mesophyll 
leal pmalaxa (as its name suyj:eslsL ihe l-beiiaeeae 
l..ens by enlirc-lcavcd nolophyll leal purauisa (.ve/i\i/ 
C’hrlsiophcl et oL In coninist, ihe Site II lenses 

eonlain abiindaiil Myrlaeeue and various other 
nmlesenbed (a\a whieh were eilher very rare or 
absenl Imni ihe Siie 1 lenses The dilTercnees 
bi'iween Ihe lenses were diseiissed by Cbrisiophel <7 
ill. (19S7i by way I'l eoni|ianson with the exlanl 
raniroresi eoinmuniiy at Noah Creek in lar iiorih 
Queensland i lb tl7' S. 145'’ 2b‘ I;), where the 
paiehiiicss ol'thc I'oresl was rel'lecled in the localised 
bi.is of ihe liner s.implcs. If ihe habilni preferences 
for l\‘icitinimiui l irmMi h. Miiell. at Warrie National 
Park .Springbrook Plaleau in soulheasl Qiieenslainl 
|2() ITS. I.5.C 1 7' li) are exaimned.. nut only is the 
vepeiaiion similarly patchy, with NinliDjiifiii.i 
Mierophvll Mossy Forest. Notophyll Vine Forest 
(N'VF'i and /miviZ/ivna luweiiDiih's Schau. foresi 
with or wiihoiii NVF' iindeiMoicy. all within a I km 
ratlins (p each other, bnl Pi’ii'tviiiiiiiin is a relmively 
eoinmoii iiiiderstoiey eoinponeni in all of tl'iese 
cm ironnunt.s (Conran lbS8. 19^1). 

The presence of /‘i ii'nniiniiiii/tm in several lenses 
siieyesis ihai it was similarly a relatively common 
iinderstorey plani in the Anuleseu rainfore.sts. and 
one wilh a fair tolerance of variation in local 



conditions. tUher present day common unilersiorev 
iiel-veined Aiislmlian rainforest monocois spell as 
Siiiilui. A‘i7'(te"(iwn and ninwiiii ii (all of whieli eo 
oeeni W'ilh hirniuiiiiiiii), have nol heen reeordevi 
anionijsi Ihe Anglesea inejjafossil i.ixa. Inn j!i\en 
that Vnn/iM oiishalis R I3i.. lor esample, can occur 
everywhere from dense lainforesi (n dl\ open 
eiiealypl forest, the absence tif these ulhei ncl-vcined 
moiioeois from the Anidesca lossil deposii mnv 
rclleel taplioiiomie and preservaiiomil lhases and 
eamioi he taken as prooi dial ihey were iiKsenl from 
the oi'ieinal li iresis-. 

Now that several specimens ol iwfilt.witcnsis 
Conran et til are at hand, it may bo eonekided iltat 
(he general leal morphology suggested in the original 
description was correct and ih,it the stoimiial isitioriis 
exhibited by Ihe lasoii are variable, whieb i.' 
eonsisleiil wilb other net veined monoeoi laxii. The 
pre.senee of ibis laxon in several ihserele clay lenses 
at itic Anglesea locality whose I'lorislie signauires 
siigjjesi a mosaic paiierned lainloi'est sliiicltn'c 
(C'hristophcl el ill. |b87). also allows ns to conclude 
that the eiivironmemal tolcr.inccs of ihe fossil plain 
were equally broad as Pelerwiiiiiiiti its neaivsl 
surviving rekilive. 

Aekiinwledgments 

Alcoa of Australia is ihankcil for their idO|x'ralii,»n 

and Siippoil to DCC, The eulleeliiig was also 
suppoiled by an ARG.S grant Iih.3l5b2b to DCC .1 
Dowd is iliaiikcd for the preparmion of the cuiieiilar 
muleiial. as is the lloianv Dcparimenl ai The 
Ihiivorsiiy oi .Adelaide for die provision ol I'aeiliiies 
to undertake this research. 



UefVrvmet'.s 



Ihh.vnovv. M. (IW2) Pnikiples of coinparLilivc '■liiina- 
logmi'liic siiiiili's 111 lliMveniig pi. mis. Hoi lit \ SS. 4u 

w. 

Ciivsi . M. \V., Dov.vu . M. R,, Him IS. H. CF roM<.vs, J 
t« . Cos. .A. V.. lioiiiAnn,, 1., I... I lAurwi 1 1 . J.. I ai. M. 
I’ (’liAUliicK, I.. R.. C'avii liON. K. M. A; Hooi ,S. 
ilUOSio Miik’clilar phylugenelies iil l.ilianac pp. 109- 
137 III liiiijall.f' .L. t'rihh. K, Ciiller, I). I . W llaniphrii’s. 
t. . J. (lids) ■■Muiiociiiyledens: Sy.sU-iiuilics an. I 
l.v.'lniiiaf (Royal ftolaiiie (iarilen.s. Kew. Dmdoni. 

. Sri vissoN. I). \V.. Wiiios. I' (A RtniAl.l.. C .1. 
ilUUAlii Moleiiilai svsieniativs; a vimibnivij iiimlvso 
/W,/ pp. bXfi-7 to. 

C'lmisiol'ni'l , D. C . I I vKKis. VV. K. 5v m io A K. ( F'SVi 
Ihe F-oceiie Flora ol ihc Aiigitsca Locality. Vieioria. 
■ \li liiriiivtt II. .'d.t iJ.L 

ik I vs. S. D. (lUSbl Miimniilled leaves of two 

new species of .VIvriacvuc fmiii Ihe Ltivvne of Vieloihi. 
Aiisiraha. i\h.m. .1. ht>i. .34 I>4y)-f>n2. 
i ONovi i< M. II (I9K.<) Ihe vc'geiaiive aiiaUiiny ill Ihe 
a'heiilak'-veiiied Liliillorae. Ti /n/itti 2. 401-412. 



1 1 no I ) Fpiileiiiiiil pailern.s ol the leiiciilaie teiotvl 

l.iliilloruc ailtl (heir p.'iialkl vehic'd allies. />*(./, /. I.nih- 
Siir 11(7. 295 -.31 2. 

t'oKkVs. . 1 . fi (ly.SKi The repoiiliiL'live anil vegelalive 
phcnoloyy of sonic snnih cast Qld rainlorcsl 
inoiiocoiyleilons, /'mi /I'oy. .Vm , (Jhl *>*>. 35--t.t. 

(I')9I| A slinly ol Ihc phenology ol sonn- 
rainloivsl ii|iMiocolyledii|is |ip. 129- I4d //( Wei reii. IJ. I 
iV Isershaw. A. I', (lulsl '‘Ausirali.m Nalioiial Rainforesi 
Sillily Rcporl Voliiiiie 2’ (.Xuslialian (.iinciiinlem 
I’nhhsIniiL' Scrucc. C anbcnal. 

. Ciiinsiomi:i . I), C. & Shovi.m. L. J. i di'M i 
/VyiT/aama'n/Mi'.s iiiif’le\Ltii'-ini\: An .Airslralian fossil kl-I 
veined iminoi'olyledon rroin lioceiie Victoria Ini. J. I’l 
Si'i 1,55. 8I()-S27. 

l)AHlciars, R. M. I', ik ( 'in i i.ikii, II T iI9S2l "The 
Monocotyledons: A romparalive Sliidv l.Spriiigei 
Veiljiy UerliiO. 

. ik Yio. R F (I9,s5i The I amilics of 

Molioci'lvlcdoriv" (AvadeOlic Piv-Ss, ( oniloiO. 
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